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CARMA is a Sectional Aerosol Microphysics/

radiation model coupled with CAM5
CAMS/CARMA Model

| — | CARMA

4. Condensational growth »

Wt %: Tabazadeh ew

CARMA

CARMA

3. Nucleation

&

BHN: Zhao and.Turc

Imala (1990)
1.9°x2.5° resolution 5. Coagulation %
CAMS Dynamics/Transport Br°w“i\‘x
/] 2. Chemistry CAMS
SOA: Gas/Particle partitioning CAMS5 CARMA
sulfur chemistry 6. Dry deposition
Aqueous chemistry CARMA U

20*6=120 bins

CAMS5 CARMA
CAMS5 CARMA /( M : :
.. L e o 7. Aerosol activation/
_uliw. | 1. Emissions cloud Evaporation
\
CAM5 | CARMA |

nglish et al. (2011)

VOC: monoterpenes, isoprene, benzene, toluene and xylene

| 8. Wet deposition
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Injecting Rim Fire emission at 550-650 mb in GCM provides
better performance;

CARMA predicts Rim Fire Aerosol Mass, Number, Volume,
Surface Area within data variability;

Rim Fire Aerosol is roughly 0.1-0.2 um in Radius;
CARMA reproduces Rim Fire Extinction within data variability;

Modeled Single Scattering Albedo is lower than observations;
Modeled Single Scattering Albedo is higher in smoke;

CARMA shows Rim Fire Smoke is cooling the surface by up to 30
/m?;



Modeled BC column Mass

120W
Aug.27 07

POD N Q5 6 o L
e 070 0 0 e M P D 0



60

95|-e-<0.1

50 -+-<0.4
+-<0.8
*-<1.6
+<3.2
-+ <6.54
40| <128
+<25.6
*«b51.2
*-<102.4
*-<204.8
30|-e-<409.6
—->409.6

25

45

35

| | | | | |
?‘930 -125 -120 -115 -110 -105 -100 -95 -90



Putting fire emission into 550-700 mb gives better

performance
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CARMA shows Rim Fire Blocks up to 109%, of Sunlight
FSDS Rim [Clear sky downward surface forcing] FSDS diff

120W 120W oW

AOD Rim AOD Data Assimilation




CARMA can reproduce aerosol mass and number concentrations
of rim fires within data’s variability;

Putting smoke emission in 550-700 mb gives better model
performance.

CARMA reproduces aerosol extinction coefficients;

CARMA reproduces aerosol surface area and volume; the
eftective radius is 0.1-0.2 um.

Modeled SSA is lower than observation.
Modeled SSA is higher in smoke.

CARMA shows cooling effect of Rim Fire. *
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